Oxidative stimuli affect polyglutamine aggregation and cell death in human mutant ataxin-1-expressing cells.
Spinocerebellar ataxia 1 (SCA1), one of the inherited polyglutamine neurodegenerative diseases, is associated with intracellular aggregates. However, the process of aggregate formation and the factors that influence aggregation remain unclear. Here, we show that oxidative stimuli and alteration of the cellular redox state significantly affect aggregation and cell death in cells expressing mutant ataxin-1, the SCA gene product. Treatment of cells with buthionine sulfoximine, hydrogen peroxide or t-butylhydroperoxide increased the formation of mutant ataxin-1 aggregates, but treatment with the anti-oxidant, N-acetylcysteine (NAC), decreased aggregate formation. Oxidative damage of mutant ataxin-1 protein increased its recruitment in nuclear aggregates and increased cell death. However, NAC treatments reduced cell death and the number of cells with abnormal morphology. Our results might give insight into the mechanism whereby polyglutamine proteins aggregate and suggest that treatment of appropriate antioxidant reagents might prevent progression of SCA1 and other polyglutamine diseases.